Similar ligand-induced conformational changes of thyroid hormone receptors regulate homo- and heterodimeric functions.
Thyroid hormone receptors (TRs) bind specific thyroid hormone response elements (TREs) as heterodimers with retinoid X receptors (RXRs) and act as transcriptional activators. As homodimers, TRs can bind a distinct set of sequences and function as ligand sensitive repressors. In our study, we compared the natural malic enzyme TRE (ME-TRE) as a model system for the TR/RXR heterodimer pathway to the chicken lysozyme silencer element F2-TRE which is strongly bound and regulated by TR/TR homodimers. Using electrophoretic mobility shift assays, transient transfections with a variety of natural and synthetic triiodothyronine and thyroxine derivatives as well as limited proteolytic analysis, we show that the natural homo- and heterodimeric pathways show similar ligand requirements. Furthermore, we observe that the ligand-induced conformational changes in the receptor proteins that either result in a loss of TR/TR homodimer binding and release of transcriptional repression or in transcriptional activation of TR/RXR heterodimers are indistinguishable. Therefore, we propose that in TR/TR homodimers and TR/RXR heterodimers very similar moieties of the receptors are involved in ligand binding and subsequent conformational changes that lead to loss of gene repression (TR/TR homodimer) and gain of gene activation (TR/RXR heterodimer).